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(57) ABSTRACT

An expansion tank includes two hali-shells coupled to each
other, an 1nner flexible membrane suited to divide the inside
of the casing 1n two compartments, a counter cap made of a
thermoplastic material, a pipe fitting suited to provide a
connection and having a first tubular portion and a second
portion in the shape of a flat ring that are made of a
thermoplastic material, wherein the second ring-shaped por-
tion 1s joined to the counter cap at the level of an opening in

the tank.
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EXPANSION TANK WITH IMPROVED PIPE
FITTING

The present invention concerns the sector ol expansion
tanks and in particular 1t concerns a new expansion tank
equipped with an improved pipe fitting.

Expansion tanks are hydraulic components commonly
employed in boilers for domestic heating, 1n heating systems
and sanitary systems, and serve the function of compensat-
ing for the variations 1in volume produced by the temperature
variations of the circuit fluid, thus avoiding dangerous
pressure increases in the circuit itself, which otherwise
should be absorbed by the pipes and other components of the
system.

Expansion tanks are hydraulic components commonly
present also 1 pumping systems and lifting systems, and
serve the function of accumulating the fluid present 1n the
circuit 1n order to successively convey 1t back to the circuait.

Expansion tanks are known that comprise two nigid
cap-shaped hali-shells, usually made of a metallic material,
opposing each other and joined to as to form a closed casing.

The inside 1s provided with a membrane that divides the
internal space into two compartments respectively intended
to contain the compressible gas suited to compensate for the
increase in volume of the system fluid and the non-com-
pressible tluid subjected to volume variations.

One of the two half-shells 1s provided with a pipe fitting
communicating with the adjacent internal compartment for
the connection of the compartment itself to the hydraulic
circuit. The other haltf-shell 1s provided with a valve carrier
with a preload and pressurized gas or air adjusting valve.

The material used for making the membranes of expan-
s10on tanks 1s normally suited to guarantee a suitable sealing
eflect and 1s resistant to elastic deformation and to the
temperature variations of the tluid present 1n the circuit.

The liquid present 1n the hydraulic circuit to which the
expansion tank 1s applied can be of various types, usually 1t
consists of water or water solutions.

The internal metallic surface of the half-shell of the
expansion tank into which the liquid of the hydraulic circuit
flows 1s directly exposed to contact with the liquid and
therefore 1s subjected to the corrosive effect of the water
itself or other fluids circulating therein.

In order to resolve this drawback, expansion tanks have
been developed which comprise two metallic half-shells
coupled together, an inner flexible membrane suited to
tightly separate the internal compartment of said closed
casing mnto two compartments, and wheremn 1inside said
second half-shell there 1s a counter cap made of a thermo-
plastic material, meaning a material resistant to the corrosive
action of fluids.

Said counter cap 1s structured in such a way that 1t adheres
to the internal surface of said second hali-shell and 1s
provided with an opening that 1s identical to and aligned
with the opening of the pipe fitting that connects the second
half-shell to the system.

Said counter cap 1s generally constrained in a tight
manner to the hali-shell at the level of said pipe fitting and
inside the half-shell, for example by means of a metal ring.

Analogously, pipe fittings resistant to corrosion are
known, which consist of a pipe that 1s internally threaded at
least over 1ts section facing towards the nside of said second
half-shell and of an inner sealing flange made of a thermo-
plastic material, mounted 1nside said counter cap and suited
to be screwed 1nto said pipe, so as to protect the pipe 1tself.

In particular, said inner sealing flange in turn comprises an
externally threaded tubular section suited to be screwed on
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2

the mner thread of said pipe fitting located towards the
system, and a flat ring orthogonal to the axis of said threaded
tubular section, suited to adhere to the inner counter cap of
said second hali-shell.

The tight screwing of said inner flange and the use of
suitable gaskets prevent the liquid and the air present 1n the
system from leaking between the second hali-shell and the
inner counter cap or between the inner flange and the pipe
fitting towards the system.

This type of pipe fitting, being made up of at least two
parts, needs complex assembly operations that have to be
carried out from the mnside and furthermore stress and use
may aflect tightness over time.

In order to overcome said drawbacks, a new type of
expansion tank with improved pipe fitting has been designed
and produced.

The main object of the present invention 1s to provide an
expansion tank with guaranteed tightness between the pipe
fitting and the inside of the tank. The pipe fitting, in fact, 1s
substantially welded or it forms a single body with the
counter cap of the half-shell, which 1s made of a thermo-
plastic material.

It 1s another object of the present invention to provide an
expansion tank with a quicker assembly procedure.

It 1s another object of the present invention to provide an
expansion tank where the corrosive agents contained 1n the
tank itself cannot damage the pipe fitting.

It 1s another object of the present invention to provide an
expansion tank that can be normally connected to external
pipes, thanks to the presence of a turther threaded external
clement.

It 1s another object of the present invention to provide an
expansion tank that can be easily connected to external
pipes, thanks to the special configuration of said threaded
external element.

These and other direct and complementary objects are
achieved by the new expansion tank equipped with an
improved pipe fitting, comprising the following among 1ts
main parts:

at least two hali-shells coupled with each other so as to

form a closed casing;

at least one 1nner flexible membrane suited to divide 1n a

tight manner the internal compartment of the closed
casing into at least two compartments, of which a {first
compartment 1s intended to contain the compressible
fluid that compensates for the volume increase of the
fluid present 1n the system and the second compartment
1s mtended to contain the non-compressible fluid sub-
ject to volume varnations;

at least one counter cap made of a thermoplastic material

introduced 1n said second half-shell:

at least one pipe fitting suited to connect said second

compartment to the system requiring compensation,
said pipe fitting being mounted in an opening made in
a corresponding manner 1n said second hali-shell and 1n
said counter cap,

and wherein said pipe fitting 1n turn comprises at least one
first substantially tubular portion made of a plastic material
and housed 1n said opeming and projecting from it, and at
least one portion 1n the shape of a flat ring, orthogonal to the
axis of said first tubular portion and housed inside said
counter cap.

In a preferred solution, said first tubular portion and said
ring-shaped portion of said pipe fitting are 1n a single piece
and are made of a thermoplastic matenal.
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In an alternative solution, said tubular portion and said
ring-shaped portion are made separately and are tightly
joined to each other through a mechanical and/or chemical
process.

Said single body made up of said tubular portion and said
ring-shaped portion 1s welded or mechanically and/or
chemically joined to said counter cap at the level of said
opening or the two parts are made so as to form a single body
with said counter cap.

In particular, said ring-shaped portion and said first tubu-
lar portion can be made of the same maternial used to make
said counter cap, for example polypropylene or another
thermoplastic or thermoformed material.

The pipe fitting of the new expansion tank comprises also
a further substantially tubular element open at both ends, 1n
the shape of a bushing and fitted on said first tubular portion
of said pipe fitting from the outside of said second half-shell,
so that the edge of said opening of the half-shell 1s substan-
tially interposed between said ring-shaped portion and an
end of said bushing.

The outside of said element 1n the shape of a bushing 1s
at least partially threaded or 1n any case shaped for connec-
tion to at least one pipe of the system requiring compensa-
tion.

Said element in the shape of a bushing 1s preferably made
of a metallic material, for example steel, iron or another
material, and 1s welded to said second half-shell in proximity
to the opeming. Said element 1n the shape of a bushing can
also be made of a plastic matenal.

In the preferred solution, said ring-shaped portion of the
pipe fitting comprises at least one thicker part facing towards
the mside of the second compartment, suited to stiffen the
pipe litting itself while at the same time guaranteeing its
correct position and 1ts tightness.

In the pretferred solution, said element in the shape of a
bushing comprises also a shaped annular part close to said
end facing towards the second half-shell, wherein said
shaped part has a substantially hexagonal cross section or 1n
any case a cross section suited to ensure that 1t can be held
with wrenches or tools for screwing and fixing said element
in the shape of a bushing to said pipe of the system.

In order to ensure tightness between said first tubular
portion and said element 1n the shape of a bushing, one or
more gaskets, for example annular gaskets, are mounted
between said element in the shape of a bushing and said
tubular portion.

For this purpose, the mternal surface of said element in
the shape of a bushing 1s substantially smooth, with one or
more annular seats suited to house said annular gaskets.

As an alternative to or in combination with said gaskets,
the interference between said element i1n the shape of a
bushing and said tubular portion of the pipe fitting 1s used to
guarantee tightness.

Said expansion tank 1s mtended to contain hot or cold
water, sanitary water, water for domestic use, recirculation
water, tc.

Said expansion tank can have any volume and therefore 1t
can be used for multiple applications.

The characteristics of the new expansion tank with
improved pipe fitting are illustrated 1n greater detail 1n the
following description, with reference to the drawings that
are attached hereto by way of non-limiting example.

FIG. 1 shows a three-dimensional view 1n partial cross
section ol the new expansion tank (1) with improved pipe
fitting (2).

FIG. 2 shows a sectional view of the improved pipe {itting,

(2).
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FIG. 3 shows a three-dimensional view of the new expan-
sion tank (1) with improved pipe {fitting (2).

The new expansion tank (1) comprises two half-shells
(11, 12) coupled together 1n such a way as to form a closed
casing and an 1ner flexible membrane (13) suited to divide

the closed casing 1into two compartments (A, B) 1n a tight
manner.

Said half-shells (11, 12), for example, are made of a
substantially rigid metallic material, for example steel, and/
or ol a plastic material, while said membrane (13) 1s made
ol a material resistant to corrosion and stress.

The first compartment (A) 1s intended to contain the
compressible fluid that compensates for the increase in the
volume of the fluid present in the system, while the second
compartment (B) 1s mntended to contain the non-compress-
ible fluid that 1s subject to volume vanations and to be
hydraulically connected to the system requiring compensa-
tion through at least one pipe fitting (2).

At least 1mnside said second hali-shell (12) there 1s at least
one counter cap (14) made of a thermoplastic matenal,
suited to come directly into contact with the fluid contained
in said second compartment (B) and thus to prevent said
fluid from coming into contact with the second half-shell
(12).

Said counter cap (14), for example, substantially adheres
to the internal surface of said second half-shell (12).

Said second hali-shell (12) and said counter cap (14) are
provided with at least one opening (15) suited to house a
pipe fitting (2) for connection to the system requiring
compensation.

Said opening (15) houses said pipe fitting (2), mn turn
comprising a first portion (3) that 1s substantially tubular or
holed axially (31), preferably cylindrical, housed in said
opening (15) and projecting from 1t, and a second portion 1n
the shape of a flat ring (4), integral with an end (32) of said
tubular portion (3) and orthogonal to the axis of said tubular
portion (3) 1tsellf.

Said ring-shaped portion (4) i1n turn 1s joined to said
counter cap (14) 1n the second half-shell (12) at the level of
said opening (15), thus placing the inside of said second
compartment (B) in communication with the outside of the
tank (1) through said tubular portion (3), which 1s thus
substantially external to the tank (1).

In the preferred solution illustrated 1n the drawings, said
counter cap (14), said ring-shaped portion (4) and said
tubular portion (3) of the pipe fitting (2) are substantially
made 1n a single body or, however, are mechamically and/or
chemically joined to each other 1n such a way as to guarantee
continuity and tightness.

Said counter cap (14), said ring-shaped portion (4) and
said tubular portion (3) of the pipe fitting (2) are preferably
made of the same thermoplastic or thermoformed material.

The pipe fitting (2) comprises also a further element 1n the
shape of a bushing (5) that 1s substantially tubular or axially
holed (51) and fitted on said first tubular portion (3) of said
pipe fitting (2).

The part close to the edge (121) of said opening (15) of
the second half-shell (12) 1s substantially interposed and
constrained between said ring-shaped portion (4) and an end
(52) of said element 1n the shape of a bushing (5), thus
guaranteeing the stability of the pipe fitting (2) 1tself.

Said ring-shaped portion (4) of the pipe fitting (2) com-
prises at least one stiflening thicker part (41), preferably in
the shape of a ring and preferably facing towards the inside
of the second compartment (B).

Said element in the shape of a bushing (3) 1s preferably
made of a metallic material and comprises at least one part
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(55) that 1s externally threaded or 1n any case shaped 1n such
a way that 1t can be connected to at least one pipe of the
system requiring compensation, and 1s preferably welded
(57) to said second half-shell (12) in proximity to said
opening (15).

Said element 1n the shape of a bushing comprises also a
shaped annular part (53) close to said end (352) facing
towards the second half-shell (12), wherein the cross section
of said shaped part (33) 1s substantially hexagonal or
polygonal or 1n any case suited to allow said shaped part to
be held with wrenches or tools.

Said element 1n the shape of a bushing (5) comprises also
one or more annular seats (54) made on 1ts internal surface
(56) and suited to house one or more annular sealing gaskets
(6) suited to ensure tightness with respect to said tubular
portion (3) of the pipe fitting (2). Therefore, with reference
to the above description and the attached drawings the
following claims are expressed.

The invention claimed 1s:

1. An expansion tank (1) comprising:

a first and a second half-shells (11, 12) coupled to each

other to form a closed casing;
an 1nner flexible membrane (13) sealingly dividing an
inside of the closed casing into at least two compart-
ments (A, B), of which a first compartment (A) 1s
adapted to contain a compressible compensation tluid
and a second compartment (B) 1s adapted to contain a
non-compressible fluid subject to volume variations;

at least one counter cap (14) made of a thermoplastic
material substantially 1n contact with said second hali-
shell (12) and adapted to be directly 1n contact with the
non-compressible fluid contained 1n said second com-
partment (B);

at least one pipe {itting (2) adapted to connect said second
compartment (B) to a system requiring compensation,
said pipe fitting (2) being mounted at a level of an
opening (15) made 1n said second hali-shell (12) and 1n
said counter cap (14),

wherein said pipe fitting (2) comprises a {irst substantially
tubular portion (3) housed 1n said opening (15) and
projecting from said opening, and a second portion

shaped as a flat ring (4) integral with one end (32) of

said tubular portion (3), said second portion being
substantially orthogonal to an axis of said tubular
portion (3) and disposed to remain inside said second
half-shell (12), said first portion (3) and said second
portion (4) being made of a thermoplastic material, and

wherein said second portion (4) 1s joined to said counter
cap (14) at a level of said opening (15).
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2. The expansion tank (1) according to claim 1, wherein
said first portion (3) and said second portion (4) of said pipe
fitting (2) form a single body that 1s welded or mechanically
and/or chemically joined to said counter cap (14).

3. The expansion tank (1) according to claim 1, wherein
said first portion (3) and said second portion (4) of said pipe
fitting (2) are mechanically and/or chemically joined to each
other, and wherein said second portion (4) 1s welded or
mechanically and/or chemically joined to said counter cap
(14).

4. The expansion tank (1) according to claim 1, wherein
said first portion (3) and said second portion (4) of said pipe
fitting (2) form a single body with said counter cap (14).

5. The expansion tank (1) according to claim 1, wherein
said pipe fitting (2) further comprises a substantially tubular
clement (5) shaped as a bushing, fitted on said first portion
(3) of said pipe fitting (2) from an outside of the expansion
tank (1), and wherein portion of the second hali-shell (12)
that 1s 1n proximity of an edge (121) of said opening (15) 1s
substantially interposed and constrained between said sec-
ond portion (4) of the pipe fitting (2) and one end (52) of said
substantially tubular element (8), thereby providing stability
of the pipe fitting (2).

6. The expansion tank (1) according to claim 3, wherein
said substantially tubular element (5) comprises at least one
portion (55) that 1s externally threaded or shaped to provide
a connection with at least one pipe of the system requiring
compensation.

7. The expansion tank (1) according to claim 5, wherein
said substantially tubular element (5) comprises a shaped
annular part (33) having a cross section that 1s substantially
polygonal or 1n any case adapted to be held with wrenches

or tools.

8. The expansion tank (1) according to claim 5, wherein
a connection between said first portion (3) and said substan-
tially tubular element 1s sealingly tight due to one or more
annular sealing gaskets (6) interposed and constrained
between said first portion (3) and said substantially tubular
clement (5) and/or through interference.

9. The expansion tank (1) according to claim 5, wherein
said substantially tubular element (5) 1s made of a metallic
and/or plastic material.

10. The expansion tank (1) according to claim 1, wherein
said second portion (4) of the pipe fitting (2) comprises at
least one stiffening thicker part (41) facing towards an inside
of the second compartment (B).
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